The micromachining process of transparent materials by laser induced backside wet etching (LIBWE) was investigated. Fused silica targets were irradiated by an ArF excimer laser at 2.14 J/cm2 fluence and naphthalene solved in methyl-methacrylate with different concentrations were used as absorbing liquid. The absorption coefficient of these solutions was measured by a pianoconcave microcuvette and it found to be between 39426 and 62350 1/cm depending on the concentration of naphthaiene. It was demonstrated that the etch rate depends on the absorption coefficient linearly, while the roughness does not. The dependence of the etch rate can be explained as follows. The absorbed energy in the interface of the solution and the ftised silica increases when increasing the absorption coefficient resulting in higher temperature liquid layer at the surface of the fused silica causing higher etch rate.
Introduction
Machining by laser beam of the materials transparent at the laser's wavelength is difficult because oftheir low absorption. This problem can be eliminated by the LIBWE technique.
The laser-induced backside wet etching (LIBWE) is a new method for processing of UVtransparent dielectric materials. Well-defined, debris and microcracks free micropatterns can be produced by this technique. During this procedure the sample is in contact with a liquid reagent having high absorption coefficient at the applied wavelength. The liquid is irradiated through the sample and the temperature of the first few tm thick layer of fluid becomes higher than the melting point of the solid target due to the laser irradiation. Bubbles forming in this hot liquid volume attack the surface of the sample and material removal occurs. The expanded bubbles were observed by X. Ding et al. [2] . J. Wang and co-workers explained the LIBWE with the high temperature of the solution, which is due to the multiphotonic absorption of pyrene (pyrene was soluted in acetone) [3] [4] . R. Böhme et al. used pyrene in 3 solvent having different concentrations and investigated how the etch rate depends on these solutions and the applied laser fluence [5] . We investigated how the etch rate and the morphology of the processed surface depend on the absorption coefficient of the liquid reagents. The concentration of our solutions was changed to produce different absorption coefficients.
Experimental 2.1. Absorption coefficient measurement
The absorbing liquids were solutions of naphthalene in methyl-methacrylate at different concentrations: 0, 0.21, 0.43, 0.85 and 1 .71 mol/dm3, respectively. The absorption coefficient of these reagents at the wavelength of ArF excimer laser (1 93 nm) used for the irradiation of the sample is important in our experiments. Measuring the absorption coefficient on the conventional way (using spectrophotometer) at this wavelength is not possibility, because the liquids have high absorption coefficient and we can not produce so liquid layers thin enough to transmit sufficient light for detection. Therefore this parameter was measured with a pianoconcave microcuvette (Fig. 1 .) .
The piano-concave microcuvette was iiiuminated by a homogeneous part of the low energy ArF excimer laser beam. The transmitted beam intensity can be written in Gaussian profile.
Measuring the transmitted intensity, the absorption coefficient (a) can be determinated from the FWHM of the Gaussian profile: a = FWHM2 41n2, where R is the radius of the curvature of the applied lens (R=19.67 mm). A Gaussian profile of the transmitted light in the case of 0.85 mol/dm3 solution can be seen in Fig. 2 . It was found that the a increases till 0.43 M (Mmol/dm3) concentration, and decreases at higher concentration (Fig. 3 .) . We suppose that this effect can be due to the chemical interactions between the naphthalene and the methyl- The edge is not sharp because the blade was placed onto outer surface ofthe fused silica (Fig.   4. ). The roughness of thetreated surfaces is characterised by 
Conclusions
The mechanism of LIBWE can be explained as follows. Due to the high absorption coefficient of the naphthalene -methyl-methacrylate solution, the UV photons are absorbed in a few .tm thin liquid layer contacting the fused silica sample. Therefore the temperature increases dramatically above the melting point of the fused silica in this layer and the surface of the sample melts, the 40000 45000 50000 55000 60000 liquid vaporizes, bubbles form in the boiling liquid volume and expand suddenly. The high pressure generated by these expanding bubbles causes strong mechanical effects, which damage the surface of the fused silica.
